Introduction

B
oth physical and mental health are shaped by the social conditions under which people live their lives. Social determinants of health are found not only in the direct environment of the home and work but also in the surrounding context, such as the neighbourhood. 1 Moreover, not only one's current social conditions matter for health but also circumstances from one's past life course. 2 Drawing on these two approaches to social determinants of health, the present report seeks to investigate whether accumulation of neighbourhood and individual disadvantages over the life course is related to selfreported health, in the form of functional somatic symptoms (FSS), in a middle-aged Swedish population.
The parallel observations that contextual factors may impact on concurrent health in both young people 3, 4 and adults, 5 and that personal living conditions from earlier life may have long-term health effects, 6 have in recent years converged into integrated research studying the health effects of contextual determinants from the past life course. 7, 8 A handful of studies suggest that the health impact of unfavourable neighbourhood conditions seems to accumulate over the life course, 9, 10 with less independent importance of context at specific life course period. 11 This notion corresponds to what within life course research is called a 'cumulative risk model', where the total accumulation of adverse exposures across the life course corresponds to a greater risk for ill health in adulthood.
In this report, we focus on FSS; bodily health complaints that cannot be conclusively explained by organic pathology. 13 FSS present an important public health challenge by being common across the life course, 14, 15 especially in the primary care setting; 16 because they involve considerable distress and reduced quality of life; 14 and because the strong relations to mental health problems such as anxiety and depressive problems. 15, 17 Although the aetiology of FSS is poorly understood, a common feature is believed to be disturbance of stress systems, 18 which is also supported by observations that stressful circumstances in the family 19, 20 and neighbourhood 21 predict FSS at least in adolescence. However, despite that stress system disturbances as a consequence of accumulated disadvantages over the life course have been examined previously, 10, [22] [23] [24] [25] to the authors' knowledge no study has investigated to what degree accumulated burdens over the life course contribute to FSS.
The aims of this report are thus to examine whether contextual (neighbourhood) and individual (socioeconomic, social and material) disadvantages, accumulated from adolescence to midadulthood, relate to FSS in middle-age, in a cohort of Swedish middle-aged women and men, and whether this is independent of pre-existing factors (symptoms at age 16 and gender).
Methods
Sample and procedures
The Northern Swedish Cohort is based on all school-leavers of the ninth grade of the Swedish compulsory school (aged 16 years), in the municipality of Luleå, in 1981 (N = 1083). For details of the sample and procedures, see Refs. 26 and 29. For this report, the baseline survey at age 16 as well as follow-up surveys at age 21 (1986), 30 (1995) and 42 (2007) were used. At age 42, there were 1001 participants (93.4% of n = 1071 of the original cohort still alive), for whom n = 910 had complete data (85.0%).
At each survey, participants completed a comprehensive selfadministered questionnaire about health and social circumstances, which was used to operationalize cumulative disadvantages and health. Data were also retrieved from Statistics Sweden to create aggregate measures of cumulative neighbourhood disadvantage (ND).
Ethical approval was granted by the Regional Ethical Review Board in Umeå.
Measures
Cumulative ND was based on register data corresponding to age 16, 21, 30 and 42, and all other measures were based on selfadministered questionnaires completed at the corresponding ages. See table 1 for descriptive statistics of all measures.
FSS at age 16 and 42
The FSS measure covered symptoms within the areas of cardiopulmonary/autonomic, gastrointestinal, musculoskeletal and general symptoms, similar to other FSS measures. 13 It was operationalized identically at age 16 and 42 as a summative score of 10 questionnaire items, each coded 0-2, and covering symptoms during the last 12 months. First, eight symptoms (headache or migraine; stomach ache other than gastritis or gastric ulcer; nausea; backache, hip pain or sciatica; fatigue; breathlessness; dizziness; overstrain) were each assessed by the question 'Do you have (or have you during the last 12 months had) any of the following:' with response options 'No' (0), 'Yes, light' (1) and 'Yes, severe' (2) for each symptom. Second, palpitations were measured by the question 'How often have you had nervous problems during the past 12 months', where participant indicated specific symptoms, including palpitations, with response options 'never' (0), 'sometimes' (1) and 'always' (2). Third, sleeplessness came from the question 'Have you had sleeping difficulties during the past 12 months?' with the response options coded as 'Never' (0), 'Sometimes' (1) and 'often' or 'always' (2). All 10 items were summed up into a score with range 0-20. Internal consistency for the FSS measure was Cronbach's = 0.79 at age 42, and = 0.70 at age 16.
Cumulative ND over the life course
Cumulative ND was operationalized in accordance with a previous report. 10 The basis was register data on the neighbourhoods (SmallArea Market Statistics areas) which at least one participant was registered in, on 31 December 1980 31 December , 1986 31 December , 1995 31 December and 2007 . For all residents in these neighbourhoods, a number of variables were retrieved and used to operationalize ND. Second, the cumulative ND measure was calculated as the mean neighbourhood score over the life course.
Cumulative socioeconomic disadvantage over the life course
Cumulative socioeconomic disadvantage (SED) was operationalized as in our previous reports, see Refs 10, 23 and 24 for details. First, each participant was classified into manual worker (1) or nonmanual employee or self-employed (0) according to the classification scheme of Statistics Sweden 27 based on own occupation at age 21, 30 and 42, and according to the highest parental occupation at age 16. Individuals not working were classified according to their last held occupation at age 16 and 42. At age 21 and 30, only current occupation was available, and for people not working educational attainment was therefore used as a proxy, with university-preparatory high school or university education (0) vs. lower education (1) .
Second, cumulative SED was calculated as the sum of the agespecific SED, and thus represents the number (0-4) of life course periods during which a person belonged to manual worker class.
Cumulative social and material adversity over the life course
Cumulative adversity measures were operationalized as cumulative exposure to adversities across the life course, based on a selection of available items from the questionnaires at age 16, 21, 30 and 42 years. See Ref. 23 for a complete description of the operationalizations.
The following 18 dichotomous adversities were included in the cumulative social adversity measure: parental loss/separation, residential instability up to age 16, parental illness at age 16; residential instability last 3 years, illness of a close one, death of a close one at age 21; separation/divorce, illness of a close one, death of a close one, social isolation, low decision latitude, and exposure to threat/ violence at both age 30 and 42.
The following 14 dichotomous adversities were included in the material adversity measure: poor material standard of living, residential crowding, parental unemployment at age 16; low cash margin, low income, unemployment at age 21; low cash margin, financial strain, unemployment, and spousal unemployment at both age 30 and 42.
Adversities were then summed up into separate measures of cumulative social adversity and cumulative material adversity, respectively.
Statistical analysis
Preliminary analyses
Of 1001 participants at latest survey, 91 had missing data on one or more variables used in the analyses. Logistic regression models indicated a non-significant tendency for missingness by higher cumulative social adversity (P = 0.080) but not by any of the other variables (P = 0.390-0.996). Analyses were therefore based on complete case analysis on the 910 valid cases (438 women and 472 men).
As the aggregated ND measure was accumulated across four time points of the life course and people were moving, 866 cases (95.2%) were singletons in their cluster of residential trajectory, which makes hierarchical models inappropriate. To examine whether single-level analyses would be appropriate, analyses were first run using general estimation equation model taking clustering into account, and then compared with the results from single-level ordinary least squares (OLS) regression. The point estimates and inferences were identical (data not shown). Thus, OLS regression was chosen as the statistical method for the main analyses.
Main analyses
To enable comparison of predictor estimates within the models, all variables were standardized prior to analysis. Most variables differed between women and men (table 1) , and the neighbourhood environment may relate to health more strongly in women than men. 28 In order to capture any gender-specific associations, all analyses were performed on both the total collapsed sample and stratified for gender.
Main analyses consisted of a series of OLS regression models, where FSS at age 42 were regressed on predictors entered cumulatively in consecutive models: FSS at age 16 and, in the collapsed analyses, also gender (Model 1), plus cumulative ND (Model 2), plus cumulative SED (Model 3), plus cumulative social adversity and cumulative material adversity (Model 4). As some indications of suppressor effects were seen in the gender-stratified analyses, these analyses were also re-run excluding the suspected suppressor variable (Model 5).
Results
As seen in table 1, women generally reported more symptoms and worse conditions than men, except for accumulated SED. Bivariate correlations between key variables (table 2) were of small to moderate size.
See table 3 for main regression analyses in the total sample. In the first model, FSS at age 16 and gender accounted for 6.3% of the variance in FSS at age 42. Both cumulative ND (Model 2) and SED (Model 3) between age 16 and 42 were significantly related to FSS at age 42, with each factor accounting for an additional 1% each of the variance in FSS (P = 0.002 for ND and P = 0.006 for SED), but with the ND estimate attenuated below significance after the addition of SED. The last addition, of social and material adversity (Model 4), added substantially to the variance explained (7.8%) to a total of 15.8%, and also attenuated the estimates SED to close to zero. In this final model, cumulative social adversity was the strongest independent predictor of FSS (b = 0.24), with material adversity, FSS at baseline and gender also contributing independently (b = 0.09-0.14).
Re-running the analyses stratified by gender (table 4) painted a partly different picture. In Model 1, FSS at age 16 was a stronger predictor of FSS at age 42 in men (adding 5.6% to explained variance) than in women (adding 2.3% to explained variance). Furthermore, ND (Model 2) was contributing to FSS in women (explained variance: 2.2%, P = 0.002) but not in men (0.3%, P = 0.199), whereas the reverse pattern was seen for SED introduced in Model 2 (R 2 change = 0.0%, P = 0.676 in women and R 2 change = 2.5%, P < 0.001 in men). The contribution of social and material adversity in women and men was similar to the collapsed analyses. In the final model, the total set of predictors explained short of 15% of the variance in FSS, in both women and men.
In Models 3 and 4, the estimates for socioeconomic (in women) and neighbourhood (in men) disadvantage, which were non-significant in Model 1 through 3, appeared significant but in the reverse direction (i.e. more disadvantage related to less symptoms). This pattern might be indicative of suppression effects, which might over-estimate the importance of other predictors. Model 4 was therefore re-run but excluding SED in women and ND in men (see table 4 , Model 5). In both women and men, the exclusion leads to small decreases in the point estimates of the other disadvantage predictors but with no change in the inferences compared with Model 4, including for the estimate for SED which remained just significant (P = 0.045) in men.
Discussion
This study suggests that the accumulation of disadvantageous living conditions across the life course may have a substantial importance for FSS in middle-age. Cumulative disadvantages explained between 9% and 12% of the health variation, above and beyond gender and importantly also pre-existing health problems in adolescence.
Although the accumulation of unfavourable neighbourhood and socioeconomic circumstances seems to be of importance for later health, our findings also indicate that the health impact of these structural factors may be partly explained by adverse interpersonal and material conditions in the immediate environment. Our results are supportive of health in middle-age as an expression of a burdensome life history, in line with the exposure-outcome nonspecific life course model of 'cumulative risk', which is the life course hypothesis that has gained most evidence, e.g. for SED and cardiovascular health outcomes. 6 Specifically, our findings suggest that FSS may present as a result of accumulation of insults over the life course. 22 We have previously demonstrated cumulative impacts of disadvantages over the life course in relation to the physiological stress outcome allostatic load, 10, 23, 24 and our results could be viewed as compatible with notions that stress systems are involved in the development of FSS. 18 Our results suggest that the cumulative importance of neighbourhood context for FSS may be largely explained by social and material conditions, which is different from what we have found when it comes to physiological dysregulations, 10 suggesting partly different pathways. Our results are however in accordance with the findings of Chapman 21 who in a cross-sectional study found that neighbourhood quality exerts an influence on FSS in adolescent indirectly through the family environment and exposure to Predictor estimates are standardized regression coefficients (95% CI). ***P < 0.001; **P < 0.01; *P < 0.05; y P = 0.05-0.10. Predictor estimates are standardized regression coefficients (95% CI). ***P < 0.001; **P < 0.01; *P < 0.05; y P = 0.05-0.10.
life events. Our findings thus imply that this may be a general pathway of relevance also projected over the life course. In women, ND played an initially more prominent role, whereas in men, SED was found to be more important, with both being completely explained by adversities. A greater importance of the neighbourhood context for women is contrary to what we have found in the cohort for physiological stress outcomes, 10 but in agreement with findings by some cross-sectional studies, e.g. for self-rated health. 28 Altogether, the findings suggest that prevention of FSS in adults may need to start early in life to address living conditions across the life course. Future research is needed to investigate the relevance of the findings in other context, parse out the temporal details, and explore possible heterogeneous pathways for other groups than women and men.
Methodological considerations
Major strengths of this study are the prospective design with repeated exposure measurements and inclusion of baseline health, the low attrition rate, and a sample representative of similar agecohorts of Sweden. 29 The use of administrative boundaries for demarcating neighbourhoods does not necessarily produce the unit of most relevance for the phenomena under study, 30 which in this study could lead to underestimation of the neighbourhood effects. Although both the ND and adversity measures comprised a broad range of exposures, omitted variables of relevance for stress processes, such as neighbourhood violent crime 31, 32 and traumatic experiences in childhood/adolescence, 14, 33 could confound the estimated effects. In the web of causation, some factors may also act as proxies rather than exerting a direct causal effect on health. As such, the interpretation should be kept at a general rather than specific level. For a detailed discussion about the adversity measures and the choice of neighbourhood boundaries, see Refs 23 and 34, respectively.
The FSS measure has not been formally validated, but displayed acceptable internal consistency and comprises items from symptom areas generally included in validated questionnaires 13 and can as such be considered to have good face validity. Nevertheless, there is no consensus about which symptoms should be considered FSS, 13 and in this study we were limited by available items at both age 16 and 42 years. Moreover, as the measure does not distinguish between symptoms that are functional or due to organic pathology, it also captures the latter. Although disentangling functional/nonfunctional symptoms is complicated and unfeasible in large-scale studies, 13 such issues of accuracy and precision of the FSS measurement could bias the findings.
Although the analyses did not display high levels of multicollinearity, we found evidence of some suppression effects-i.e. a variable not related to the outcome but which, due to its relation to the errors, may bias the estimates of other predictors upward. Excluding the suspected suppressor did however not lead to any inferential changes and we thus feel confident that the inferences are not biased as a result of this. Although we prefer to interpret this unexpected finding cautiously, it should be noted that suppression also may represent substantive causal effects, such as inconsistent mediation.
The fact that we were able to adjust for baseline FSS without any larger change in estimates indicates that reverse causality, in the form of health selection into adverse circumstances, does not appear to play a big role. Nevertheless, causal inferences from observational studies are always hazardous.
Background: Equitable access to health care is a goal subscribed to in many European economies. But while a growing body of literature studies socioeconomic inequalities in health service use, relatively little is still known about inequalities in medicine consumption. Against this background, this study investigates the (socioeconomic) determinants of medicine use in the Austrian context. Methods: Multivariate logistic regressions were estimated based on the European Health Interview Survey, including representative information of the Austrian population above age 25 (n = 13 291) for 2006/2007. As dependent variables, we used prescribed and non-prescribed medicine consumption as well as prescribed polypharmacy. Socioeconomic status was operationalized by employment status, education and net equivalent income. Health indicators (self-assessed health, chronic conditions), demographic characteristics (age, sex) and outpatient visits were included as control variables. Results: Socioeconomic status revealed opposing utilization patterns: while individuals with higher education and income were more likely to consume nonprescribed medicines, the less educated were more likely to take prescribed medicines. Lower socioeconomic groups also showed a higher likelihood for prescribed polypharmacy. For the consumption of both medicine types, the main socioeconomic determinant was high income. In an additional analysis, lower socioeconomic groups were found to more likely report prescription purposes as the main reason for consulting a practitioner. 
Introduction
E quitable access to health care is a goal subscribed to across Europe. 1 In the past decade, a great deal of research has been devoted to socioeconomic inequalities in health service utilization. [2] [3] [4] Surprisingly little, despite its importance for individual health, however, is still known about socioeconomic differences in medicine consumption, which may stem from various sources: inequalities in access to pharmacies/physicians, physicians' treatment strategies, communication barriers, differences in self-treatment strategies or compliance to medical advice, be it based on individual preferences or financial barriers. 5 Existing research mainly concentrated on the socioeconomic determinants of prescribed medicine use for specific symptoms [6] [7] [8] and/ or was restricted to certain age groups.
9-11 Only a handful of studies focused on prescribed pharmaceutical use by socioeconomic Socioeconomic determinants of medicine consumption
